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(54) PIXEL SIGNAL CORRECTING METHOD, ITS 
DEVICE AND SOLID-STATE DETECTOR TO BE 
USED FOR THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent generation of 
variation in a signal after correction when the dose 
of irradiation with X-rays reaches a level (the 
maximum radiation dose) at which an image signal 
is saturated in a device for correcting the 
variation of the image signal read from a 
radiographic solid-state detector. 

SOLUTION: A pixel signal S1 is read from a detector 
1 without irradiation with X-rays and the value of 
the pixel signal S1 is stored in a correction table 
16 as an offset correction value. Next, gain 
correction values are calculated so that all signal 
values S3 of each of the pixel signals S1 after 
correction become the maximum values possible 
after correction by irradiating the detector 1 with 
the X-rays with the maximum radiation dose not 
stored in the correction table 16. Next, the pixel 
signal S1 is obtained by actually photographing an 
object, the offset and gain of the pixel signal S1 



are corrected on the basis of the offset correction 
values and the gain correction values which are 
stored in the correction table 16 in an offset 
adjusting means 11 and an AGC amplifier 12. 
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[ft*J12} ?I«**fctttMi**ttfflOT#lliJR«D 

{3-3fl*a*sii*if#*S4HflttHJS©iireE&issR 10 

«©««>** 

ff-»f©ffifcU:£ftS<fc 5tc(WElfiE*fT5 C £**!f$!£ 
@#fiB££?«iS£<i#£?§sB&i*a]8©Sffie&ii* 

m#*»iET*H3Rm#l«jEi6a«:*»l>-C. 20 

KUKttjE*tf 5*Efla*« *fcC £ *#»£ * SB 

«^*»iET*i»»*«iE«HK*Jl>T. 
ttftWtg*if^2Hi*^ttSg«:M84 $ titc £ $ (cist* 5 . 30 

£#8*£T*ii$fI-sf«E«g. 
[»«3I5 3 SrfE@<tt*ttS#. HI Infill. sBilft 

JR. SK*OJI!l««r*»4C4K:j:»)*«tt*S-r*K 
nJBXWM. $ft<D£tt*&ft>JE>j£S;* h 5 4 7*H® 

£ r am #h 3 s fca 4 ett© iBg<i ^miE$m.. 40 
**©sa«%3w a c £ cc j: d *»tt*sT zwmytm 

fc*! LXZmtl, «fc 5 (CffJsJS h/c$tt®JStt*Sft> 5> 
JiX-2>fl2©;* f-7-f 7'^ffi£<I*/cJI2miilI£. C© 
KUcWLtljJEi t©r*4 C £ *ttft£? Sflt$g|3 * 50 
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fctt 4 IBtt©aXfi#tfjE£a. 
{»**7 3 SftBBitiftBiS*. £»©«i*Sg*>e> 

8S**©JBM*Stf SC £«:<* v-MH^Mf *£& 

S8S8B. ffiKttft. fcicfiWESn ©x \=>4?Wb 

ttSS*>e>JSSsg2 ©^ h 7 4 7 - m®£fi;t/clf52 ©S 

&M*B3 */ctt4IEIS©iiSSfI^1«jEKg. 

fiS Z>n 1 X h 7 A 7"me?r«^/cM 1 tSUbt© 
JM*£*tt*c£(Cj:9««tt«mr&*i*«j|. MX 

WWe* 1 Xh 7 4 7«S<DJMftia(<:tt OT^f * 
£5<£Bf£$tiTt&&<mVtm&ii>hf8.Zm2Z 1-7 4 

7'ss*<i^/cS2m®g*. c©«aicff u-ti&sfc© 
r * * c £ *#»£ t znmm 3 * fc w 4 iats©ist<i 

tStJfcJi 9 3 om#Sfc«tt#»*t*tti LT«flBR<D 

ii5fe&ESSi{i*f ©flftitotffiSfn U^ejW £ft 
MRaWRMf Sfifci * (C«Kt«4HM#<Dfl|4HlO^ 
T*J. ft^fil£UTBX , 5i#'5.^fii£ft-&J;-5{c. «fG 
SHi^<g-^^*SE-r i.liiE^ia^'lxfcC £ *4$«4£r 

©Sfc^:#t^#©ffl%^c«t). l?riBSil^fi^S<7«c-3 
i »t . <i^fii*5fiiEa t ^# i Mi^«a± £ft&<£ 7 

tc. BulESiiSff^*«iE-r'S»1ii^S ; &«|jl/cC£* 
«»£-r-5@ft«fflS. 

[00013 

tl%^©BIT-5S»J7>Sf 3 **I1B. BW*ai8*>6iil 
*3nsiB3Rfi^O||jE*tt*Jj:c«6aatCJf«:*h«:« 
ffl3*iSffiIStl^WT*@i*«IHiS(CML. J: i) RID 

tea. ?iajt«:ttniorH*ft#tw*-rsccDaiti 
*-r ^^^H^mgft £'©a«^ffls*> h s ti 

[00023 
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[ooo3] *fc4H-c«. EffiH^gfiUt 4te» 

»WBJc*>i»T. JBHStift^ttOttafclSCfcl® 
«S*««|MCjMt««4l/'C*8l3-tt4C4«:J:»J. 
ttMUMMINI *ttS««HclM8flMR 4 1 T Btt b . 16 

b u fciHWMn *s»-r * stumps: wk r * » 

r^iaasj ifcio) **sobb. nmtsti-c*,^. 
commmwrnrntLxit. «*©*-< ?•©*>©# 
mtitix^nfi. &mtixmmnzmm 
mn*¥t&2itzmffi£j&yaizz®mi)>bit, tarn 
ottits* jfefc^a l t «tar s^as^s; 4 m&sm 
m®m&z%mmmxmmmmz>\M.%:%WiX.(D 2 
•WD*5JM)i©a**0. BBSBaccsastifc 

p-feX©E*><bt3:. TFT (IIh7>yxj) 
^i^ai^C©2o©^©t>©Ai*)i„ 4*s. TF 20 

uc®$.mffi>km&im («eb) ^feuxmrn 4 

[0 004] J^lfc^#3&Dft»t£BtMfttf]8tt. 
Hftfc. @{*^[±S^*MT?'J«Cci3'iJ§nTfiE0. ffiH 

mmtPh 44) ^:2;X7C-7h';i7^ttffiil/Tta^|-r 
4fc©-C&4„ 30 
[0 0 0 5 ] fcTF. Plta3fe«r^ffl0-Cnltfili»*ffil#r 
SBi&M-*t£2;X7c-? h y i>*nm4 o-tu^rf 4Sfl= 
*J«ky'j!SI4«?:^ffll/-CiKS«gii^JH}fr 

BBwams*. ttibx mi$m^mm} tc^. 
2 v f >; ^ttfgtcpg^ $ n-r. b * t* 1 &5ct»« 
£tti;f>T4t>©<>£«n:f; ra^fcHsj 4 

•5) m>&mM*%. tttbx r«kttjR^j 4t>9, 40 

[0 00 6] 4*14?. J^UfcBtitiBftttliiStfttt 

<f*f<£©ft14 (WT rAW*«ttJ 4C>5) KtiJR** 
(c< 5 9. S<*B&&ffiS§©£®«:-«4ft!tl 

^Sfcttit (irFttaur r— «BawtRj 4i>*>) ttt 
WLTfc. S(*B#t£lii8a>6ffi;fi3ti4B«tm^K;-i 

[0 00 7 ] C©ABJ^#tt©^7^+ta. 
OSg^v'^t, S1tai^©*^[§S©^7-> + , a 
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4 

/c*©tU^7>7"©y-<>^*7-fe 7 h^E©/t77 + 

44*. t$*4gBtc«fc->-c£i'-4&©"C<ii>4. 

C <D^v V *BB<fefg# i; 4 X4 4 4 fc©-e& 

o. t©M-7y*©&4B&fi#K£^t,>rii&atfrf 

[0 00 8 ] -ecr. {".©afcre-^o^y+fctSjEf 
4fc© , c. Bt*Bftfta»fr6BiA3ft4B4MPI£B 
IE? 4£a#fi3iS;*n'tl>4 4$S)¥7-7 2 

2 5 6-^) . 

[000 9 ] c©B««-*BiEtfffit*. )RWiS@(*^ai 

«s»©*iHB*fr64s«*SB«c ttw«*BWo 

4l>4# (KIT regB#j 4 (,>*>) ©B«<i-5t©tf**0 4 
4-5«fc9K«iE-rSttfc«:. Sttffl3S-^tc|^fi©fitS4 

rw«j 4 !,»*)) ©M«S^£T©*fflB-?-ifcfcHR 
«f«cot»rBSH— i 44 <£ 3 KjfiEt^lliEtf 
A. C©ttjEOKSrJl»T. U[8«l*Hl8*>6lB*Sti 
fc«Wl#*ffliE-r4J-?H'Lfcfe©-C*4. *l/C. 
c©$iE©P&t£tefflT4ti8lEffi4LT:. Bga$©ii^m-^ 
©ffittfO t42J;^{c^iE^23t : -7-fe7 HIMi. 93 
B$©lHfc<i-sfa'±T ©fcffl^* /cB^SP«:oi>-CB8 
B— 444 J: "5 CcffiJET4 4V >ffiiEffi?:ftfflLrffiiE 
-f4k©T-£>4. C*iCc<J;»3. Bftlf-^tcitJiy^X 
£WAKHH©j!dc#BBf&*lti#"C* 4<fc 5«:i/ci» 
4. 

[00 10] 

[*W^I»9lL/<t5 4-r4»H] 0*>U4*«6. ±iBB 
•H<MliE*tt'C«. B«©MiE«<0fW. £-c©t*iii 
* /c tflRr fftcoi, »t 4 4 4 «fc ? K^iET 4 
4©*iet£$n. ^©J:^4ffl*»S-r^#*4C>^ft 
(*W4fe©««5*Sti-C*»6-r. -?-©ffitcJ:o-C{3:. l> 

^4JBN««OlkJHB#s±XO*lBB-T-(cBli3hA:4 
t. *4BS«ffiI«tcl5lO»4fc^«iK:^»3^4 
*«. W©BB«»*ttttTOB«cfflftSn. *S*4L 
T. ffiEfSOBffefi^K^^^+^C-CU*^. oi 
0 )iiE*s^+7>-C$> 4 4 BB*J* 4. 
[001 13 «*.«. B|B#©il^{g^ffl*i5 0T?WB#© 
WWt<JB#8 0 0-C*4^l±l^ : f-a©Btfefi^4. Bg 
B#©B«ffi^B3t)5 3 Or^B#©It^^iJ!i 5 9 0 OTfe 
41ftlHB*b©BiWt*4*. ?IWI©SiE*fttcLfc*i 
oTfflJE-r4Ji^CC^l.»r#^4. S^mJR^f-a. b*> 

f>tti^3 n4B«ft<t-^©fSfo<s»{5ihfc i o o o r*4 

4T4. *fc. ^jEf*K:B5i*)?fiil«<i-f©SAffit 1 
0 0 0T*44-f4. 

[ o o 1 2 ] jt-r. i%mom&tmm&mi>Q 444 

J;^CC5f7-b7 hffliE*i*5C4fo*a. W^©BE 
a©ffi3S*S«: 800tc44J:^tc-y^ >^iE U/c4 f 
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i. l£<0. ttiHg?a©nftflPltt. 8 0 0#8 0 0. 
£ftS«fc^c£&L. *MU*-T-b©IHWMtt. 900 
#8 0 0 4ft*<fc5lcgU£f*. 
(00 13] CCT. MtB^a, b*»5»Ul*ShS 

fc4 *. -ttW*-f-a OiHMreaflHMi i o o o tu 

0 . <>fl£«o*^flr*& 1 0 0 o 4ft 

1. -n. tfnum*b(owtemmmc<te%M\ o o 

0 1 ft HiEa©fB«*J «t * 9 0 0 4 ft 0 . ffijEfe 

fcffliEf£©H«<I#tc«-5i»r®fcffi;*j-r*4. 
*B®wr****4iiJRB«swi/nci»4i»^s&K. 

"3ffi«l/<C^liJRB«l ; F-^^X4L-CJgh. mc<im 
&tfj:r>-CbZ5. 

[0014] sfrfHiittJbSHMi tc«*r«tsnfct©r 

u%mo>a * tc izm%mm<otiiMmft!m s n/c 4 # 
tc. ffiiEf*©ra#tc/<5y*#4Dfti^l:$tcfliiE-t* 

il»S> ®«^(JBS^HttT2)C4^aW41-ifc©-C 
*«. 

[00 15] 

[isjB&JBfc-rafc*©^] xmHtzztfuomm 
fmmsEumt. Bima&tcttmtiSL*tiMiuxgmm 

f5]n**i«Sfflu^^ 4 ft£#S fcBjSMiKas@fl;tfcttiS 
tcM*3*afc4#. «!BRfi#©£-crt«. <g-sHI4UT 30 

0 t#S«Afii 4 ft 4 <fc -5 «c«i jE**T -5 C 4 £l#ii4 f 
Z>b(DX3>Z,. 

[ 0 0 1 6 ] c c-c. rs^msj iii, mmpfo 
Mmwah* z>*m#*:£%wt Lzmz&m* m 

USB 1 ^7t*5©(>©"C* o r fe «fcl> L 2 #7ctf©<>© 

[0017] imtcmmm&mmcmmti *o 

fcitj ill. jfe*fcBlftl4S*s@*ttttS«:«fi£1-i 
[ 0 0 I 8 ] *»9§fcj;SJ|l2 ©Bfcft^lliEfcftB. 

ojw^s /cBist^^aj u-cssi^©fi^«i*a-r S 

KMB Bttteffl8©i!irE£iI£{i^£li!iiE-r 2) 

ii*ft^jiiE^^T-ft-pr. ssi#m^©f«]nfc*itsfn 

n/c4$©. sn^<i^©rt©£fc*£i«>(i#©«i£* 



©OtU:4ft*J:5K:WE*lT^Ct«r1#«tT&t© 

( 0 0 1 9 ] C C"C r^ffljRfi#©rt©ftt^tl/>m# 
©filj 4tt, ailHR^OAHWjWi* 1 * #«*fcttttM 
a«*ttt*-fS4*K:BBMM*fc** < ft£IE1#tt*:M 
TSfltefcfcW* r«H*»*©rt©«fe**«,»flre© 

fiij 3ts*/cB«(««s*«eA"r'&4*{csi 

@B6fi-st©rt©ftfc^si.>fi-st©ffij 4R*S*r. c 
©ti^ccw rgiiSR<g#S*«:ot,>r. SSlE«©(i-5HI 
^Siiiea t/hS l HI JfOfUglT 4 ft S J: } tc HjEttr 
*>\ 4g##*S. #IK>!B. ±»©«fc5CcAtB;tt8tt 
tci£.CT:fcm£St<&ti;L-2>C.4tc<fcO. Si£{i^©Atid 

[0020 ] *#£i!8tc <£*!li 1 ©H*fi#MiEiS«tt. 
±i2»l©H3R<t-fffljE*ffi'&ll3Ht-5«{B. -Tftfo*. 
olffi^ * tiSfctftS £ft Hi L T Siam©(f ^ffi* & 
i®^ffi^£t£S@ft1$am©S?IE&iISSI(f -*l£*f lE-T & 

ism<i^ffliEKsr*-)T l ssijR{t#©<si*ia>#ttfn 

U^;U4&43t*/cB»0Wi»*iB*W*ia»tcM!W3nfc 

SfiAiI4 ft* J: 5 K*E*tf 5«E3«4«*.fcC 4 
5r!|$S!t4-r*t©T'S>S„ 

[002 1 ] *?W(cJ:«H20»Rft*ttiEttBM:. 

ili^f@-^=&^ ^^^^(^^©joieSli^lB-^^ffiiET 2. 
HSJifi-stffiiEtSg-C «nt. &li5gfI^©<5m4>#fSfa 

u^jniir 4 ft tMrnrntmimmmiam 3 

fi/c4#tcfcW5. Sil^fi^©(*9©SfcA3n-»fi^© 
fit***. ^ffiimm^<»ccoi>-c. fi-^ffi^gfc^c^ 
1 ^-^©ffiti± 4 ft 5 J; 5 tc»iiE'&^7 5 ttjE^K^fil A 
?cC 4 £#m4 4>©f*S. 
[002 2] ±KajRe#«KE*ffi*»J:C«6BCC«ffl3 
n2>B<*^ttJ§ 4 1 T BS © t>©*fi5fflf 2> C 4 *5"C 
Witf. m\&mm> IB$i*©MW5rSWiC4 

zc ttc£*)mn&Z£?z>wisLm%.mmm> ^» 

?rW L T « «^KUl^©tldHtlfflfmiB9 «r«fflt * 
C4*i i C#2>. 

[ 0 0 2 3 ] £ tc. *Wib®AM®m¥\ l - 8 7 9 2 

3ma<$^xm%LXi.>h. ^»©»t*»ffi*>?»ss» 

l ©^ h 7 ^Stg^rfii^fc^ l «U. IB»*©JBW 
C 4 tc J: »3 «®4%M-T £Glftffi^S«. IS 

^g|5tcBS-^©^?§i % Sffl-S L » S fc*©S5S5fe3fe©^ 

Z C 4 tc <t 9 jS^ttSrM-f SfiSiTfefflTfe^m 
^. *j«tVf^l©^ h^7 - mH©ii£ttHHK:*tl,-C£ 
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[ o o 2 4 ] *fc. *lfiHJgRA*i#W^ii-8792^«:te 
liT^LrUi. £»©ig!tts«*>e>iS4aii ©* h 

? a ~?%&tm$.i titm i ©ssib. mnyc/tomm 

4 C 4 ft «fc 9 * WSfcifiT 4 4 &(CfBfftft©JIU* 

tat . 4s «tym \o*yva or io 

©X f--5^:? - m&&fI;i7c8t2©^®e5:. C©H«cW 

[0 02 5 ] *fc. *KUJgSA*^Sl^U-232763^ tC 
fcl>Tlg$LTl>4. ^»©«^mfii*>6fi£S^ 1 X h 
v A Xtcm 1 SUB. Kflti&DXMttfttt 4 

hfc£»©8itttiefr 6fi£4!ii 2 X h 7 7'H&£<ii2. 20 
fcgffl-f 4t4#-C#4. 

[0 0 2 6 ] CCt. rieifcftj 4(i. f2$iffl©m»Si 

™tw»«©*s 4 *&*««©# <w*.tf5ja#) 
^jttt-r 4. 

[0 02 7 ] £*9n'©Btt4*tH8tt. ±IB^ 

i©«*fi*«E«***TSBtt*H». -r^to^oj 

m<i^*f#3@##;JB3-e*-3-C. SiS^<5^©f5Iti*> 30 

«*ttn £ 4 * $ tc tttumrnvMst s *ifc 4 t (c 

»4«*«4ft*J:^K:. Sii^<f-*f£?fiE-fS?iiE* 

a*{i^/c c 4 tttit 4 ? 4 fc o-c* 4. 

[0 02 8]**WcJ:4J|l2©Bfl*WlW*. item 

#CCijWSSiS^iI^©F*9©Sfc*&^f3^©{ii?r* 40 

©ffi«±4<r4J:5K, SfciE^a 
fc<i|;l/cC4*ft»4f4<>©'C'*4. 
[002 9] 

[8^©$]*] *»WK J: 4JH 1 ©HfclMWEj&Stf* 

««^fcBJR-WcjRM3*ifc4*. SEJRfi#©<i*l 
a©4T#, ifilil/TK0#4i*i4«t«J:5lc 50 
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ft* fcttftrtttlflift £ to -s^ft-cisij $ fifc|S£©&tfc 

UHR^©ffi^« (WRIt*) «JE«K4>l>r«. * 
T©l*fflJfrF<DliiE»©ft4MB <ttE»©SBMI<t) # 

ftfcXIS fc»ft*lklttUtriMB $ tifciKDMMHI 
{CM-7^+*^D-5C4W^< , D D o*©J:<.>Bft$iltt 
?4C4#-Ct4«fc i 5(e&4. 
[ 0 0 3 0 ] *fc. *lfe^CC<k 4IS2 ©B*flHMtiE# 

*fc«tt^fi«:l(*«im85©S*mi^tcpjifc4* 

©. &iis<f^©rt©gfc*t<.>{i#©fii£#s?>. 

koi»-c. fl#ffijWfaH>**i>fi#©ffi 
«±4tr*J:5K:1iiE£*T5J:5«ci,fc©-C > &B*fll 
#©#•<*• 5 ^ *U>i>#Bg|5]C-C4>4|iB , 3 (»l/<tt 
f*aW4) . Jh&BMic. ttlH*-f©ffl*i*>«:»LT* 
*#fi* 7ctt£rt»*flStS 4 4 ^ftfJiij ^ titc&O) 

«. ^T©^Hi5ST©ffliEft©{t#« (lfiEft©ii3Rfi 
#) *yi-r«iEaKBl»)»«ft*fflK:3E»3h4C4«: 

«m-^ic / t 9 9 c -5 c 4 < . o° 0 s© «fc i m& 

%a«-r*C4*s-C#SJ;^«c&4. 
[003 1] 

[»«©»!©»» J JHT. mBt#JHU-C**W©SS 
«8©^«tcoi,>-c»«l«cSiWr*. 
[0032] «T«:BiiJ!r4*»W©Sllt©» 

TjftWr4. <rfc. *M!I*. cct^-r^©fistt*ie 
nmuflicii&r. *«(*«:issi54Lrfi£9 > 

^•¥>«ll4lg%^Hi-r S^T%^»E?'J-r 5 C 4 tcj: "5 «f 
J5S $ ti/cH«^ffiST-**l« 4'© «fc U fc ©%ffiffl LT 

©^©ttittgHft^ms^. iiitii%%tta)i/rraRfi 

-SffcHttTTSCCD tltt»^©BfMlfll»^«:ttffl 
UT<>«tU. *7cC©H«*tbgttl'X7ctt©t)©-C* 
•3 X b J: 1 2 #7ctt© *)©f* o T b J: 
[0 033] *gCft*«©«t««IH«^HiS4 UT«. 

S) ^2^7tt#:tC»JfiXLfc2^7cp<tRKgP4. C©2 

«*»jHi*3*i«4B«w«*ffl»r4?ra*«cic»-rs 

ffll-JcBRUTB. S#WE*JR-¥-4«*S*ifcTFT«: 
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{ 0 0 3 4 J C O*^^St<0)SS«ieH(*^fflSi bX 
B. F!lxffl#^B859-2n263 ^. 2-164067^1, P 

CT@^g§#-^WO92/06501^. Si gnal , noise. and r 
eadout considerations in the development of amorph 
ous silicon photodiode arrays for radiotherapy and 

diagnostic x-ray imaging, l.E.Antonuk et.al , Uhi 
versity of Michigan, R. A. Street Xerox, PARC, SPIE 
Vol.1443 Medical Imaging V;Image Physics (1991) , 
p.108-119 ^*5fi3SS*in>5. 

[0035] xic&mmktt<Dmiim#&tii&t u w 

iD»««*2^5eWK:»fiJEl/&2*x:iii«RW»4. C 
© 2 ^lB«HK»±«c«iS3 hfcliftf»*%!B»-r * 

^hmiw&nfot*mmi;X$.z>t><Difihz>. t© 

£igSiS4-f3 «>©?&£. c©:ars©t!a*» 
HtWftfflS*>e.mfc*«*!ffl«T&B8Mn3f (JIM 

TOSfS©fc©iRMKC. «*ttJR^t««3tifcTF 20 

[0036] c<Dmm^m.ommmwmmt t 
-cb. ma. (i) im&om&fifavm- s #»?&©<> 

©«fc9lOf&g&JS<R5£Sftfcfe© (MATERIAL PARAMET 
ERSIN THICK HYDROGENATED AMORPHOUS SILICON RADIATI 
CN DETECTORS, Lawrence Berkeley Laboratory. Universi 
ty of California.Berkeley.CA 94720 Xerox Pare. Palo 
AltO.CA 94304), &&l>U:(11)ftj^©9jl£|4)tC > 
£.mfo*lft L X 2 oW±«H § ft fc © (Metal /Amorpho 
us Silicon Multilayer Radiation Detectors, IEEE TRA 30 
NSACTTONS ON NUCLEAR SCIEKCE.V0L.36.NO.2.APRIL 198 
9). *4l>«C111) CdTe^£$fflL7cfc© (ttHV 
1-216290*1) «*«SKSft"Cl»*. 

[ o o 3 7 ] m\ mmm. EM&ajMteStts . 

CiCcJ: •) 4»«tt«aT &GiM!XaMM , §EH5t:ft©!!g 
S C £ 5t J: 0 arattfefi? *RRB3ftMtl. 

t-*c4*i-cts. zvxma&Mtimmwtwm 

4LTB. *RlttJSIA* S! tfBH ;s FlO-232824-^ «: 40 

ffl©«®« (w^tfpitijt^) nE&Lxmttbirim 
l ©igs<*i^ajic,fcie^ffl©)as4iS©SBS ; } ; ?:SW2, 

SftM^JI. BBHffi©*8a»©IIW4r*W * C 4 (C J: *) 50 
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SB. KBXffl©^Ja^tC/TLTSi@tt^W^S^2©« 
SttH*. C©«K«BLTfiS4t©*«ffl-r4C4# 
£©ttlU8». iaJaffl3fe««)B 4S^2D84 

©jHBKJBjssftsemwc. jE*tttt*ti&-*'&iB* 

Wf*8«f4fc©T**. *l©*«WB*J«fcOW2 
©»««■»»*£ UT«ltt*fc©r* C 
©fiSWc*s»*ftiajR*tt. G*ffl£*«J|. WHrMjK 

[ o o 3 8 ] &*5. coy&Bmm.mmi&t<Dtstiimm 
*)Mi»r*i>«««i*«*Hi-r**tL'CB. s&2© 

glgftH <«T r§£Btm@J 4C>5) £¥«tt©fc©4 

#©* h v i yvtmm 4L. xi-7-/ 7"t*;^g©g#^ 

|tj4BSfift^|6jK:SEcJ t fc^-f >#8S*tt* 
««©«**l*UCjfe*LT»»««i*t»iaTS*S»«* 

[0039] Sfc, $ISmilA^«8i¥ll-87923^«:te 
L>T.&£L-Ck>&. ^»©0ttaS3S»6(dESSt 1 ©* r 

v a ynmi^ucm 1 sse, e»x©j8w*jttr * 

3»«iT?*£Ufc«»««T4»*», ttS^SfltcBg 
-*©«• 0»*fc»©IWBfc*©JIM***W 

m\<o*Y5<( 7%,%<DUvzmx.itiLx$M.?z>& *> 
«s*flx.fcji2«M*. t©wc*rL-assj»«R 

[0040] Sfc, $B»ffimA*5#Bi¥ll-87923^{Cte 

7 -f ?m#ftjA2 n/c^ i omwE . w*x%©juh 

*»W 4tC<fc D ^mt4*ST S 4 *(cl2ti^©R§« 

3cS-r*<k ^{c^fit§ft/c*fi©««s«*>p>ia&m2 

©X h -7 -f 7"^ffi^{|A7"c^2 ©mffiH?:. CWlStcW 

*Jt>Tfi*L-Cl»S. ^»©«tt««<pF>fiSS» 1 ^ h 
7-/7 - m@«ri«x.fcmim®P. i2M«l6©RgW«rSW4 
C 4 Cc J: •) 9Ktt£Sr « jt»Sfl. tt#*OTC|6£ 

ftfc^33t©i®t>cms*>6fi)t.5.^2 x YvA-rmzmz. 

7c^2^@l?r. t©»CWLTfi£*^^@f*fcaH 
*ffiffl-T'5»C4AiT#.2.. 

[004 2 ] JilT. *MI(cJ:&BKA4ltjE#ffi«ll 
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{ o o 4 3 ] h i tt*&wtc<kmmm$m&<D- 
fmommt ix<Dm®<mmEm& i o zmim# 

5. HwfSJOtc. nfltft^MJEilBl OK. KJH3 
*ifctW*«*^I1«*tcS^T5^>^U-* 3 4 2:X?t 
■KMKR8P2 4 fefcttftS tx/c*^*^©ft«^@f* 
fcfflgl £«iii§ivcc>4fc©'C*4. Sfc, C©Ii& 
<t#^Eggl OB. MW*S4Ur©Xigigi4?r{|^ 
(H2#JR) . 3f.iCtS¥(*6©SS*ti^5:p]l«ii^4L 

Sin 3 ft/cJ&tlifgKi!* b'r *7 'J > *$?«CsEI*-f S fc 
©&4'«*©t>©£J£JBTat4#r*£. 4fc. t*¥ 
#6 (DlkHMNUtflMf— 7\ 99<C£|ftS 

[0 04 4] @l(t*n-r<fc5K. «ttSl©2*5cii« 
SI8J8B2B. HFS*©-»3 L U-^K:j;»3^$n/cnI 
»**l*tHU C©nJft#*tt^#©^S!iIHl!*teft 

mmm t to ) k#«3om- s^n^as 224c© 

^H^&Sfl 2 2 tc «fc 9 ** 3 nfcfi^tWt ( HXflPt ) 

*-B$fl*j{cs*r* 3 2 3 4 a>e& afcttiJK* 

4bT©#«»*^2 4*23cjW(c£»EOTlSS 
[0045] 2 ;>&cil«^»ta52 (CB. a 1 ©JGWfaK: 
*WB-i-<&fc»©HWj7>7-2 5 *i|aj>J»»W6»tir*J 

[ 0 0 4 6 ] 0 1 K.m?± 3mm&%? 2 4 tc 
B. =J>r>^2 3tcSmLfc(t#tl^*l£Sr2.TF 

(oaiMmmfczi ntc&mtixisio. m^mz 1 a 

BH 1 ©t8*filtctt&LTtttfJ7:/^2 5 4}gfc3h, 
*/c*W8«2 B«Ht7*f^U>*2 8 4&K3 

n-ri»*. -se^si52 i©y- H*j£Sft2 7 b 
tcattstirfco. £^2 7b»Hi®tt£ft(c]iE& 

L-Cj£*/<;M»£S2 9 4««S*lT<,»S. ttto. * 
2 4 ©* V - K ttMttt|Ht«VB& «f* S fit 

l>4. 

[0 04 7] C ©J: 5 2 7 a *5<ky'itg|g2 7 

bBI£2fSi!2 J 4bt©?f|gh-7>v** (TFT) 4 
$&3tt. v;U*:7l/*ir2 8fcJ:e;j£S^I<**£g 
2 9K<fc£j£S$iJt3PitLfc#-3t. SrSIiJRtcfcHST S 
X«mOR?2 4©B3WMS 1 #aW}7>7 - 2 5£;0 
L t Wl 3 ft S J: 5 tc ft o 1 t » £ . 
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[0 04 8 ] mmnmEms 1 o b, i^as i 

frfcHttStlfcHJRflWS l©*7-fe:; hfclWTSfc 
to©*? * v hfiSfl#f£l 1 4. *7-fe-, KI51SI3ti/c 

raRflK s 2 ©*-o£iasi-rs;te«!>©y vkshms 

4UT©*- ha-^T>^ (WT TAG 

C7>7'j 4tO) 124, AGC7>7"1 2^6ffl^3 
StlfcBHRflM S 3 tttftSOftt- 1 3 
4 . ttflkSft 3 n/cHIRfs^ SA*7i/* *MMHt D 
■ UcSBftr4A/DSC8W14 4. A/Dg&3*l/c®i 
10 «Mg# D 1 *-B|Sttr-57U-A>tV 1 5 4£*TL 

tiast©?**. tsffigi a^aj^stxfui 

fltEttU C©t|jEfflt*7-b>HK*Sl 14A 
GC7>71 2«:A*f Sfc»©«Ef--7';H 6£W 
f£. *7-fe? hSSSS^gl 1 . AGC7>7'1 2 *s«t 
1 6 4-C. #»W©»ijE#« 1 7 tfttfifc 

[004 9] StceoMMMMtiEltl 1 0 ©fpfflico 
20 [0 0 5 0] X88Bi4J!pe>Xgi5£lti34L&x»tK 

S2 9*>?>S 1 ©«b!fiai«:-WKjkA€*«aftSR : f2 

4 tciei^^^&ta. sfc±W©?"J©S*m^}ft# 
■f-2 4©^ -Y 5> TAJ t£S£4.&&. Cti(cJ;'3Sfc 
±«©f iJ©7tS^S^^- 2 4 <D<g#««B 7 U d7 
■92 8 tc|3]B$tcii^ti. fii^gg2 6(C-fig*Stl 
■6. ^CI,»"C. ffl^J7>72 5©X^7^=SrA*l-5C4CC 
<fcO. •^S«2 6tCS«3tl/c«#*Jf*Sffl*3h > 

30 ffi#7>7'2 5tCj:f)l«ifi$ft-Ct*ffiSl*>6®3R{t# 

5 1 4LTHl^3*a-&„ 

[0 0 5 1 ] «ltbS 1 *»?»W*S*ifcH«e#S 1 B. 
* 7 Hz HHg^&l 1. AGC7>7'1 2*aiiL 
T. M«tXlk^«l 3. A/D£&gl44Cj;9*tiS!£gi! 

38 J ?-2 4©»^|S]M:l^T^T©7^>S«:m». §7 

4^*®Mxams i 

[ 0 0 5 2 ] C C-CttteS ] *^ffi^3tl/cBgB#©il^ 
40 ffi-tS 1 KfcUTB. ^HSglKX«5BM»3tlTl> 

4*>P>iB^§*afc4>0 4ft*Br'C*S. U*»0ft*J 
t). «jK*SQA«?- 2 4©Sg©^U. tU^7>7'2 5 

©ilJRli# S 1 ©fil*S0 4i5fS4BIE6ftt>. C©/c 
». Xti5t]iRMl/%l4W<Ctil>r. «UJgl%«fiS 

r 2 4 ©s ? a >#tcaj^ 3 

**-?2 4 4>SHRA4S l©ffl**7-b» HfIfiI4 
U"C7U-A^*'; 1 5*e>fflEf— 7*;H 6CcA^)-r 
50 2.. C©«t9ft^«r, gfc±©JfiJ^6gfcT©?'J^4 
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[0 0 5 3 ]#1,>T\ ±MLtc*y-by hffiJEm**? 

frhmmt^ i^Sc^m-r D tt*t>%. mftutcxm 
(o%mmk%i-2 4 stcm^i^s o bm?>\&z n& 0 io 

ffiiEZtiX. AGC7>^1 2*aab. *t»^»#s 
1 3(Ci03fHaSC»Sti.- A/D£»S1 4KJ:Dr>> 

ft*, ft*. ±ECcfcl>rT*fflSltcBr3£aaittl(D 
XJB54-«k:«BBj 'TStciBU'Ctt, £©J:5ft#i* 

OX « 5 *Cft«g 1 O^BS*** 0 "C <> J: t ». 20 
[0054] CCT\ XH5*-*tC«SWL/ctt«tC*J 

\t. &?ji<&ictittztitcmmmns i ©«*-££ 

7 4>tK-LT£#WSaj«-*2 4SKgft &<>©<!: ft 

2 4»CMi»«*D 1 <Dtf fcott* 
to. C©«e>-3*KS-3i>r, *#*S*JR*2 4ff© 30 
BfM» D 1 £ ft S «fc 5 & -f >HjE«##«) % 

n* 0 3R*e>*xfcy-f>«iEffl«*ijE7 u -^n ska 

4«oy-f>»I**HjE^-^H 6 6cattTa. 
[0055] CCT, &5 4>m<D&%Wm3k=i-2 4 
ff©IBR{I-5|S 3#H££ft*J:^&*V>ffiiEffi*:# 
to^Cc^LTti. *jt^ft«^2 4©lifRfi#S 1 CO 
{sjttfrtfflffl 1/ £ fct JiSffl U ^ifitt 1 ft 6 ftUHft 

«SC»jR^2 4CcjimJShfci#. *B*«-f s i©li 

h*OCCLfc«W"C*U«'18C-*ftX«5tlB 
W-rstclSLrtt, raw^g£ur©X«W4K<fc9« 
AaW«8SO)ttS*«?:^T©*S^fft^2 4 K-SHC 
JBHU Tft*)%*?#6«rt-*Ct«c<JI»iU C 

r. sasRd-f s i©«iEa©m-^ffiS3©±-c^ li 
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[0 0 5 6 ] C<D£*>iCLX, *yt v htllEfiifccktf 
%H2tc5s-f«t5CC. X«»4i»)*-&eh/cX«5« 

aaufcx«5«*ui»i«:jH«dtis. ttmsiecja 

14 § hitX m 5 * U - * 3 CCflSUH $ ti^KWtficS 

«»*^2 4©36*SBft»2 2«:J:9S*3ti. t£H 
g»8P2 2tc*$^rfg-#*»o«»^sns. C©<J:5K 

LT, S*«8* : F2 4ec*Jl»T?ia*©«3Blft, 
T ft tofe AW U fcftlMIKDx * (ctt« Ofcfi#« 

[0 05 7 ] 7U-A^^»J 1 5*>67 Fl/* 

{i-stA#. *£>WX»£B2 9fc<fctfffi*7>?*2 5 

8HX-f2 4(ctE^^X^a|iE>^ &4>i:©?iJ©&7fc1i 
gJg&fr2 4<DX<< v*\* TAJ «»4ft0, 
952 2T*£L/ds^SWtfE£«2 1 «r9DXlEStS 
ti^o Ctllc£K>. «fe±©^J©**«0ft* J f2 4© 

u ^ -9- 2 8 &h \tm ±<ono)T t o ^m^ft-^ 

(Bi*«#) Sl3WW0HlSti, — fififlr£«2 6lcS 

4 * e>©7 ^ a ^iii^fi^ S 1 tftttbB 1 

[0 05 8 ] — #, 7WA^^'J 1 Sfrhtt* WJEt 
6tcfc7 FU^fi#A*Sii6ti"Cto0. ^tt^5 
l*6*^-r>»«:iB*3*ifcWIMI#S IB, 

•fe» h©HiBWftSti4. -X^-C, *7-te-^ hO«E)W 
&3*i/cli*ffi-^S2«. AGC7>^1 2«C*sl>r t 

ffiIEfiitcJ:0, y-/>©ffliE^ftSn6o C©i^ic^- 
7H2 h fcJ:c;^V >©»jE*«ft ShfcB*<g^S 3 » 
*HSHaft*Rl 3lcisi>T3B»fltiteS*i. A/DfflftS 
1 4ki5t^-Cr^^^ft^D 1 CC^Jh. 7 1x-A^ 
*'J 1 5tCA^3^^)o C(DWM§7^ftClTl\ 
C ticc^ 0 # 6 ©tt»ffiiB»1fnil«fi^r ^ r > 

[0 05 9] 59Sp^>M£ff©B 
»fi*D2*»ai*3ti. H2Ki5%ril^S8W:*$l»r 

[0 06 0 ] C0*WC, **9i*cJ:&B«m#1fiE* 
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SB, *tfJSn**fi)ET4£#«3B»R ; f2 4©&5 4 
rh.&vA 2 4#©HJ*i©tB&k: 

*-3<9^>tt©>'^x©»t*ia±r*{:4*«-c*, 

S/NOA»a«H)l©lI**»4C4*Jr*S. 
[006 1 ] S/c, gAteWfiS©ttS*®3i5S^^ft 
JR^f 2 4 (c MM $ ti fc 4 * . &BMW©* £&©»* 

AS 3©£T#. MEft©ft4HS4 

4 ft £ <fc 9 Uf A >MiE«l(C*-5C »r f -f >©JiIE£tT 

HW77>:72 5 ©*W ? h«E©^5->* t 

setc«*isfg*2 6©^'7^+ (cne^sifcr 

r3t«C»*^-2 4©Affi*»tt©/<9^ + J 41*5) 

S«aS4 ft ftlc&ti&KWgtim^ 2 4 

©B«fi*l«S tfjEftlCfebvCi*. ±X<D%MSZ 
im*2 4<DMiE1toMlimiS3«wmjE«Ktl 
^#£«AffiW±©<S«:£fc3ft&C4Ccft<5. &A8t 
W8*r»K3tifclS©1lljE»HJRffi#S3 ( S 4. D 
1. D2 6MI) K**3> £4*ift<. AK 
©J:tMS$*£#W"SC 4#-C£.&J:5K:ft&. 
[0 06 2] JXK. *»«KJ:41i*fi^*iiE*tt*S6 

^■r •2>iBjR^ffiiE«a©s2 ©iat<!Wis»«:o«.>riB 
±!a©®£fi-5f?iiE£a i ob. *7-fe 9 hpg 

ic. AGCT>^1 2CCte<,>-C$V>©JSIE£?7 5<J:5 
6KlBBttSnri>**7-b!; HHtti^-OK 

E«|©2o©ffiiEffi(i:«-5(,>r*7-fef hiy-f >©>$ 
jEiwrnMiozwox mzttccmmcj: 
z>mmsm$sEtm 3 0 oms&m? ®x$>. ftfcia 
3 KtentK. 0 1 tc^tHftm^iijESia 1 0 tm- 

»«Bftlft^«^B8rS. 

[0 0 6 3 ] 13Kif C©Si«m#«jEilS 
3 OB. ffljEf— 7JU 6{Cietf.S*i-Ct>4*7H2» h 
WE<I4 >rV >ji£«i©2 -5©ffiIffl(C*-5t,»T t^WS 
l*&ffl*$*lfcHJRte#Sl©:i-7-tes. K4-y>f>© 
JiE£|5]B$K:t7 1 8 iffilxtt Z &©?& 

Mlf— 6 4HMK 1 8 tX'XmomiE 
*S1 8*J*Jifc3*i4. 

[ 0 0 6 4 ] *■**. Itr&lfclEftflMtlf iEKK 1 0 4181 
«KC. ^Ulg 1 **«T4**«Bft*-f 2 4©B**tR 
#|SjfcI:.&£5 A ^©Sftag&jR^ 4 ©* 7 -b ? 

HiiE«*Jj:c;y-f>*jE«4i*»6*i. mEf—zfJl 

] etcstfstis. 

[0 0 6 5 ] Si^ft^ffiiE^g 1 0 4Ptft(c. 

X884 J:9&tt£hfcXi^B^tt6K!«BJH3*i. 
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*U-*3CUBJj3h^ft:ft&Cg&£ft£. ^Jhfc 

*jtt#tt*tt» i *«iiw-4s#«a***2 4 jet 0 

3t3tStir*fllS»3h*. CO^b-A^t'J 1 5 
*>67 KU*«*AjWHE;'W;**£S2 9 fcJ: exilic 

r>-7 , 2 5«caie>*i. *5-f>#KBi*flHjsi*iatfj 

[0 06 6) 1 5*>6tt. BflftO 

fcfll4IS]«JC. IEf-^U 6(Ct7 KU^m-^AAi 

10 3R<1# S 1 B. ffiiE^Sl 9K*tl>t, ty-^v hfc«fc 
^-{XDffiiE^ShS. -Tftfe^, !®3S^IS18«: 
is^xmEf— rf)\, \ GULUmSixtctv-k-j MiiEfii 

«iE«tffiH:S»-f5fl|<iSBft^-^l'*«ffBSSn. C© 

*lfcH*e#S 1 *MiiE$ *iH*«# S 3 tfffi^ $ ft 

[0067] C © J: ^ icIiiEAift S ft/cilSlfl^ S 3 
B. *t»S!»«*ifiJ$ ftfcf&c ^ u- Ay * i 5 (ca 
20 *3ti. «liEB«ffl^D2 4ur3FH*Of}^aK:A 
*3ft. C©H4#SJC*Jl»TBjtlflS4Ltf}43tl 

[0068] ^tc. *$WKJ:*HR«<Mi§iE:frffi*3& 
3g-r -Sis^[i^ffiigg©m3 ©^©j&a&conrift 

^T-2>„ C©iS#lfi-5ttiIEgE4 0B. §H^(t^©[5I 

*i4>*sfia*au'<;HaT4ft4ttM«ifi; (WT^cc rtsia 

wwxfvmm.m.\ 4t^) ««a«i©«xs9e 

2 4 tC^M 0/c <!:#©. SiBSSff-^ S 1 ©1*9©* 
fcA#^E«<i^©«i (t(T TgAl^aifilOnaxj 4t> 

30 ^) sa»«^«<fK-3t>-c. ffiiE«©fi^fii 

*5gA^ffifil0naxW± 4 ft Z>£ ^ K*iEt tf oX^h 
tc&X. ±32^ 1 ®JftB©Iiftm4§ffliE&a 1 0gc^{J 

3 0 4«^ft-S. 04 WC©.S^KJ: SffifiMI^tfflilEil 
^4 O©^?:^^^**. ftfcH4fCtilir«ll 1 
K^TiitSff #«iESS 1 0 4H-fl}fiS©g|J^«coi,»-C 

[0 0 6 9] @4 0c^1-J:^k:. c©ii»fi#liiESg 

4 o «. m&mnffiEms. i o ©mie#s i i zmE* 

40 84 1 iLfcOW, *©<6©«fi!E«±iaii«im^«iE 
1 0 4WC"C*«. ±teffliE*S 1 7 B. «B)Rff 
3*i-S4ft4J: ^fty-<>?iEffl?:*J*S«:KO 
t, *^ttMttS©ttMlti»M«Hi8 1 ©£T©3MB0fc 
^24 tcfl^W $ *i/c 4 $ . Sii*ft-^S 1 ©HiEft© 
ff-^fiiSSO^r^^ MiEtt©ft4HI4t-t9(0»ft* 
^cll 4 ft S J: ^ fc*' >JiiE«**ft S fc ©r* 

Mine 1 ©ft*^**^ 2 4 icjRH Ote 4 * ©, 
Sfl#S 1 ©rt©*4**l»WHM©«. Tftfc^g 
50 ^ttWtt«r«». SH3WH»S l**fc-3l>T. HUE* 
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[ o o 7 o ] eiT. iiiE#i54 i ©fiffflicoormnc 

t&BJ**. 

[007 1 ] MIEa<Offi#ffi*****HHitaa>dia±t«t 

]5fc<NI§IM©fiSt§1S!*fcfflS5 1 ©&#Sg}feJR*2 4 CCBS 
Mb. c<Dtm?tj:t>t> r^a#j {c*ji»r*ifflg i *>6 
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D' (x. y) =A (x. y) xd (x, y) +B 
(x, y) 
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y) fc«fctfB (x. y) ZtoMtZC itctl^fi. C 
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